The Laser Institute of Technology for Education and Research (LITER), nationally and internationally recognized in the field of Photonics, is a state of the art facility built in 1989 on the campus of Camden County College, Blackwood, NJ. This building consists of six high power laser labs, five low power laser labs and four fiber-optic laboratories. It also contains classrooms and research labs and the facility houses over $5,000,000 in equipment. This paper will discuss the evolution of this facility in regards to enrollment in its photonics programs, funding for new equipment purchases and maintaining and updating the facility in laser safety requirements as required by the ANSI Z-136.5 Standard for Educational Institutions.
It was founded in 1976 with Dr. Fred P. Seeber as its coordinator. At that time, it was only the fourth such program in the United States. The program started small with limited equipment and space. The classes and labs occupied just a few rooms in one of the college's buildings. After years of success and with the explosive growth of the Photonics industry throughout the 1980's, the faculty saw the need for expansion of the programs and the facilities. In 1984 the college offered the country's first community college program in Fiber Optics. In 1989, with funding from the National Science foundation and New Jersey Higher Education, the Laser Institute of Technology and Educational Research (LITER) broke ground and two year's later the building was open to students and faculty. This facility houses cutting edge equipment in lasers, optics, and telecommunication, including optical time domain reflectometers, optical spectrum analyzers, XFP transreceivers, EZ raman spectrophotometers, farfield beam profilers, and automated interferometers, among others. LITER constantly updates its equipment and inventory through both state and federal grants such as New Jersey workforce grants and National Science Foundation equipment and program grants, along with private grants from industries that support the college's program in photonics. Today Laser Electro-Optics and FiberOptic Technology programs, now Photonics Technology, serve approximately 80 students each year and are premier curricula of their kind in the nation. Graduates of the Laser Electro-Optics curriculum and the Fiber Optics option are in great demand nationwide and receive excellent salaries as a result of their intensive training in these areas. However, student enrollment has fluctuated from a high of 120 students per year to a low of about 60 students per year stabilizing at about 80 students.
The LITER building is a unique facility. Of the more than 1100 community colleges in the United States CCC is the only one having a building that is solely dedicated to Photonics education and research. In New Jersey only Princeton University and Camden County College have such facilities. The building houses 15 laboratories with industry grade equipment, study areas, a traditional classroom, and a large lecture hall/classroom. The building is designed with safety and convenience in mind. The laboratories are separated into three wings: Low-Power Wing, High-Power, and Fiber-Optic Wing. The Low-Power Wing is designed for students in courses like; Intro to Photonics, Optics and Optics Measurements etc. that work with low power lasers and optical equipment. The High-Power Wing is equipped with all types of medical and industrial high-power lasers and is generally intended for second year students with a strong Photonics safety background.
The Fiber-Optic Wing houses all fiber optic and communications equipment for both first-and second-year courses. Over the past several years the fiber optic wing has received a major upgrade including over 1 million dollars worth of state-of-the-art equipment through the New Jersey High-Tech. Workforce Grant and industry equipment donations. Two new laboratories have been added specializing in optical communication system testing. The Photonics program at Camden County College has two tracts. One being the Laser/Electro Optic Technology option with 6 laser specialty courses, 4 electronics courses, 2 physics courses and 3 math courses. This option is also divided into a non-calculus and calculus path depending on the student's high school curriculum. The second tract is the fiber/optics option with 4 laser specialty courses, 3 fiber/optics courses, 3 As part of the evolution of these Photonics programs Camden County College has partnered with OP-TEC [The National Center for Optics and Photonics Education]. 2 .OP-TEC: The National Center for Optics and Photonics is funded by the National Science Foundation as a ATE center with the stated mission of promoting photonics education and assisting colleges around the country in developing and implementing educational programs that support expansion of this critical new technology. By providing information materials and networking opportunities colleges and universities around the country can take steps in implementing photonics programs that give their students the opportunity to work in this rapidly expanding, high-demand, high-paying field. Because the number of college degrees in Engineering is decreasing, causing fierce competition for the relatively small pool of qualified optics technicians and engineers the need for many more trained individuals in Photonics is apparent. A recent survey of employers showed that the number of U.S. technical jobs in photonics and photonics-enabled technologies is expected to grow more than 1800 per year on average through 2009, an annual increase of more than 6 percent. OP-TEC will also develop new materials in photonics and create career pathways that will begin at the high school level and extend into post secondary degrees. Examples of these technical areas are : Telecommunications, manufacturing, medicine, forensics and homeland security. This consortium of two-year colleges, high schools, universities, national laboratories, industry partners, and professional societies is creating OP-TEC. These participating entities have committed to join forces in creating a secondary-to-postsecondary "pipeline" of highly qualified and strongly motivated students and empowering community colleges to meet the urgent need for technicians in optics and photonics. OP-TEC will serve primarily two types of one and two-year postsecondary programs: (1) those devoted to lasers, optics, and photonics technology; and (2) those devoted to technologies that are enabled by optics and photonics. OP-TEC will provide support through curriculum, instructional materials, assessment, faculty development, recruiting, and support for institutional reform. OP-TEC will serve as a national clearinghouse for teaching materials; encourage more schools and colleges to offer programs, courses, and career information; and help high school teachers and community and technical college faculty members develop programs and labs to teach technical content.
The project has four main goals: (1) Serve as a national resource center for optics and photonics education and training. (2) Create, assemble, align, and distribute coordinated curriculum materials designed to support optics, laser, and photonics education in high schools, two-year colleges, and retraining of adult workers. (3) Support established and new photonics education programs in high schools, community and technical colleges, universities, and professional societies. (4) Provide education and training for administrators, counselors, high school teachers, and community college faculty members to prepare them to (a) design new photonics technology programs that meet their local needs; (b) infuse photonics into programs in photonics-enabled technologies; and (c) teach optics, photonics, and lasers using curriculum materials distributed by OP-TEC. OP-TEC will also establish a national infrastructure for developing and supporting widely disseminated educational programs in cutting-edge, high demand technologies that require photonics. That infrastructure will encompass both the secondary and postsecondary levels and will involve collaboration between educators and industry personnel. OP-TEC will help to bridge the gap in the participation of women and minorities in technology and break down geographical socioeconomic barriers, making the study of technology more widely accessible. By providing career pathways in which students begin the pursuit of technical careers early and transition seamlessly into postsecondary programs, OP-TEC will enable students to acquire the skills necessary to compete in the global marketplace. The center's planners project that by the end of year 4 the number of schools using OP-TEC's materials and services will be 150+ colleges and 400+ high schools, representing collectively 700+ high school teachers and postsecondary faculty members. The net result will be a significant increase in the pool of qualified technicians in the many technologies that are enabled by photonics. These following services can and will be provided by OP-TEC: to the unique environments associated with educational institutions, including teaching laboratories, classrooms, and lecture halls, science fairs as well as projects, and science museums, when they incorporate lasers into their educational process. It is intended for staff and students who use lasers as part of their academic instruction and development in the university, college, secondary, and primary educational environments. The wavelength range of interest includes the ultraviolet, visible, and infrared regions of the electromagnetic spectrum, specifically the wavelength range from 180nm to 1mm. The purpose of the Z-136.5 standard is to provide reasonable and adequate guidance for the safe use of lasers by evaluating and minimizing hazards associated with laser radiation in educational environments. The hazard evaluation procedure used in this standard is based on the classification (Class 1 through Class 4) of the laser or laser system, which is related to the ability of the laser beam to cause biological damage to the eye or skin during intended use. The beam from Class 1 lasers and laser systems are considered to be non-hazardous; Class 4 lasers and laser systems possess the highest potential hazard. Many lasers and laser systems are used in universities, colleges, secondary, and primary schools for teaching, research, laboratory experiments, demonstrations and projects/science fairs. Often large numbers of students work in laboratory groups in confined areas, and frequently, different departments share laser systems and installations. It is common to find a variety of lasers of different classes and wavelengths in a single laboratory. Open laser cavities and unrestricted beam paths are also common in these environments. Many of the installations are capable of producing non-beam hazards such as, exposure to chemical, electrical, and optical as well as plasma radiation hazards. 3 .In the typical educational institution utilizing lasers, there is often a changing number of students and faculty involved with various experiments that constantly require new configurations of the laser system and laboratory. Care must be taken to ensure that new traffic patterns and new laser set-ups are installed accordingly with safe laser practices. 4 . Environments common to educational settings include:
• Classrooms • High school and undergraduate teaching laser laboratories • Graduate teaching laser laboratories • Science fairs and science projects
As previously stated one of the main goals of OP-TEC is to serve as a national center for photonics education and training as well as laser Safety. The center will be advising hundreds of high schools and 2YR and 4YR colleges around the country about starting and infusing photonics curricula into the programs of their institutions. Guidance will also be provided for existing programs to maintain a level of excellence. This will take several forms including workshops at a college with an existing laser education program and existing laser laboratories, visits to start up educational institutions desiring to use lasers and the associated optical equipment, online hybrid training courses in photonics with in person laser capstone laboratories. An example of a college where workshops and capstone laboratories were held and will be held at Camden County College, Blackwood, NJ. Again the program at the college which started in 1976 has over 500 graduates who are working as engineers, technicians and managers throughout the photonics industry. Many are presidents and CEOs of their own companies.
OP-TEC has adopted the ANSI Z-136. The literature indicates most ocular accidents happen during alignment procedures, which is an everyday activity for laser educational laboratories. Also, the improper use of laser safety eye wear is a major area of concern for laser safety in educational institutions. More Class 2, 3, and 4 lasers are used in universities, colleges, laser electro-optic technical colleges and high schools than probably any other area: for teaching, research laboratory experiments, and demonstrations. Relatively large numbers of students work in laboratory groups in confined areas, with various lasers of different wavelengths in the same laboratory. Open cavity and beam paths of Class 3B and Class 4 lasers are common in these environments. Many educational institutions do not have laser safety officers or standard operating procedures.
In conclusion, the Laser Electro-Optic Programs at Camden County College in Blackwood, New Jersey started in 1976 with only a HeNe laser and some borrowed equipment from the Physics lab and little more. In the last 33 years the photonics programs and the Liter building (Laser Institute for Education and Research) has become the foremost facility at any two year county college in the northeast and the entire USA. As mentioned previously, the Laser Institute houses over $5,000,000 in equipment which includes lasers of all wavelengths, cutting edge fiber-optic equipment and all types of measurement instrumentation. Camden County College offers degrees and certificates in various options in photonics. The photonics programs at the college have become a resource for this country and abroad for specialties in Telecommunications and Laser Safety. Constant fine tuning and updating of the Photonics curricula and equipment inventories go on continuously. Enrollment in the programs has fluctuated as changes have taken place in our society and technical fields. The association with OP-TEC has provided new avenues for our students to travel as well as Camden County College becoming a regional center for professional development, especially again in the areas of telecommunications and laser safety. Laser safety is of the utmost importance for any institution using lasers as a tool in their experimentation. PHOTONICS WITH OP-TEC AT CAMDEN COUNTY COLLEGE WILL HAVE A VERY OPTAMISTIC FUTURE
